NRC INSPECTION MANUAL NMSS

I NSPECTI ON PROCEDURE 88020

REG ONAL NUCLEAR CRI TI CALI TY SAFETY | NSPECTI ON PROGRAM

PROGRAM APPLI CABI LI TY: 2600 and 2630

88020-01 | NSPECTI ON OBJECTI VES

The objectives of the Region Nuclear Criticality Safety (NCS)
Program i nspection procedure are to ensure that:

01.01 The regul at ee mai ntai ns an effective nuclear criticality
saf ety programt hat has establi shed confi guration control over all
facility and process operations that affect NCS.

01.02 The regul atee obtains and vigilantly inplements NCS
advice from a technical NCS function (NCSF) that acts
i ndependently from the production function.

01.03 The regulatee avoids undue risk of inadvertent
criticality, i.e., theregulatee's activities are conducted safely.
88020- 02 | NSPECTI ON REQUI REMENTS

02.01 Managenent and Adm nistrative Practices for Nucl ear
Criticality Safety

a. Objectives

1. Confirni that managenment has est abl i shed and i npl enent ed
an NCS policy.

2. Confirmthat managenent, supervi sors, and operators are
responsi ble for and trained in NCS.

3. Confirmthat a neans for nonitoring the NCS programhas
been established and i npl ement ed.

See Section 03.00 (e) and (f) for special definitions
and expectations of the ternms "verify" and "confirnt
used in this procedure.
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4. Confirmthat an NCS technical function independent of
operati ons has been established and is functioning.
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b. Requi r enent s

1. Plant Policy for Nuclear Criticality Safety. Every year,
confirmby di scussions with pl ant managenent that witten
pl ant policy describing each enpl oyee’ s authority and
responsibility for NCS remai ns unchanged. |f changed,
confirmthat the changes do not adversely affect NCS by
reduci ng organi zati onal and/or personal responsibility.

2. Plant Manager’'s Responsibility for Nuclear Criticality
Saf ety. During each i nspection, confirmby observation
and discussion with various enployees that the plant
manager has enpower ed every enpl oyee with the authority,
responsibility, and training to ensure nuclear
criticality safety. Confirm that the plant manager
continues to show interest in NCS and that the plant
manager holds his or her staff accountable for NCS.

3. Operations Managers’ Responsibilities for Nuclear
Criticality Safety. During each inspection, ask sel ected
operati ons managers how the managers carry out their
responsibility for nuclear criticality safety. Confirm
by di scussi on and docunent reviewthat authorities and
responsi bilities have been conveyed to individuals in
each manager’s organi zation. Based on the manager’s
know edge of, and actions taken to nonitor the nuclear
saf ety program confirm managenent’s involvenent in
ensuring the effectiveness of the NCS programto avoid
undue ri sk of nuclear criticality.

4. Qperations Supervisors’ Responsibilities for Nuclear
Criticality Safety. Duri ng each inspection, conduct
di scussions with selected operations supervisors to
deci de the adequacy of their understanding of their
responsibility for nuclear criticality safety. Confirm
sel ect ed supervi sors’ understandi ng of NCSrequirenents
about operations under his or her control. Confirmthat
t hese supervisors participate in the devel opnent and
mai nt enance of procedures and provide training and
require that personnel have an understanding of the
procedures and t he saf ety consi derati ons, and that these
supervi sors confirmconpliance with the procedures for
new or nodified process equipnment, and require
conf ormance wi t h good saf ety practi ces, such as | abel i ng
of special nuclear materials (SNM and housekeepi ng.

5. Nuclear Criticality Safety Function’s Responsibilities.
Every vyear, confirm by discussions wth plant,
operations, and NCS managenment and by review of
or gani zati onal docunents that: the NCSF reports to senior
pl ant managenent i ndependent of operations managenent;
the NCSF nmai ntains famliarity with all plant activities;
t he NCSF participatesininspections and audits; andthe
NCSF provides input to training.

6. Support Function Managenent Responsibilities for Nuclear
Criticality Safety. During each inspection, confirmthat
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02. 02

authorities and responsibilities have been conveyed to
individuals in two selected support manager’ s
organi zations. Based on these nanagers’ know edge of,
and actions taken to nmonitor the nucl ear safety program
confirm managenent’s involvenment in ensuring the
effecti veness of the programto avoi d undue ri sk t o NCS.

Managenent | nvol venment in Pr ovi di ng Witten
Adnmi nistrative and Operating Procedures. Each year
confirmthat adm nistrative procedures exi st to ensure

t hat NCSF i s consul t ed whenever a change or newactivity
affects NCS. Confirmthat revi sed operating procedures
are approved by NCSF whenever process changes are made.

Nucl ear Criticality Safety Trai ning. Each year, confirm
t hat managenent has provided NCStraining for all fissile
mat eri al handlers, their supervisors and managers,
support function engi neers and nmanagers, and the NCSF
staff.

Nuclear Criticality Safety Advisory Conmttee. During
each inspection, confirm that the safety advisory
commttee has met inaccordwithits managenment charter
For recomendati ons made since the |ast inspection
confirm that managenent has accepted or rejected the
advi sory recommendations and that, for the accepted
recomrendati ons, i npl enenti ng acti ons and schedul es have
been assigned to specific plant organizations. For
rej ected recommendati ons, the basis for rejection should
be docunent ed.

Nuclear Criticality Safety Function

a. Objectives

1.

Confirm that procedures are being inplenmented that
require the NCSF staff to eval uat e each proposed process
change and ot her program changes, and to establish NCS
l[imts and controls for normal and accident conditions.

Confirmthat sel ected NCS eval uati ons had been conpl et ed
usi ng val i dat ed met hods.

Confirmthat new NCS eval uati ons for nodifications or
newly installed equipnment have been reviewed and
val idated as required by the license or certificate.

b. Requi r enent s

1.

88020

Adm ni strative Procedures. Each year, confirm by
observati on, docunment review, and discussion that the
NCSF mai nt ai ns and i npl enents adm ni strati ve procedures
for the establishment of limts and controls for SNM
processing activities and renders advi ce to managenment
for all NCSmatters, including NCSinspections, audits,
and training content.
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Qualification of Staff. During each inspection, for
sel ect safety evaluations identified for review in
02.02(b)(4)"” confirm by docunent review that the NCS
staff who didthe NCS eval uations to establish NCSIimts
on controlled parameters and NCS control systens and
reviewed the witten operating procedures were deened
qualified by NCS managenment to do their respective
functions.

Val idation of Methods. During each inspection, for
eval uations selected in 02.02(b)(4), confirmthat the
anal yti cal nethod(s) had been validated prior to the
saf ety evaluations (only ensure validation occurred).

Revi ew of Nucl ear Criticality Saf ety
Eval uations/ldentificationof Contingencies. During each
i nspection, in preparation for the plant area tour (See
02.03), select one or nore specific process areas for
detailed, in-depth inspection. Confirm by document
review that safety analyses for all process area
operations withinthe sel ected area(s) includeidentified
contingencies and controls that could |l ead to nucl ear
criticality.

Provision for Double Contingency. During each
i nspection, confirmby docunent revi ew and di scussi on,
for the safety analyses identified for review in
02.02(b)(4), that NCS control systens are provided to
ensure that at least two unlikely, independent, and
concurrent changes in process conditions nust occur
before a criticality is possible.

| ndependent Reviews of Nuclear Criticality Safety
Eval uati ons. During each inspection, for the safety
evaluations identifiedfor reviewin 02.02(b)(4), confirm
by discussion and docunment review that independent
reviews were docunmented. Confirmthat the reviews were
done i ndependently, and that the reviewed material is
identified in the docunmentation.

Safety Criteria. During eachinspection, for the safety
evaluations identifiedfor reviewin 02.02(b)(4), confirm
by di scussi on and docunent reviewthat the eval uati ons
specify NCS limts for controlled parameters and NCS
control systens.

02.03 Plant Activities

a. Objectives

1.

Confirmthat process and process rel ated activities are
done by following witten procedures containing NCS
l[imts on controll ed paraneters and required use of NCS
control systens.

See 03.00(c)
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Confirmthe adequacy of the regul atee’ s NCS program by
taking a vertical slice look at a sel ected pl ant process
area, reviewing the NCS evaluations as required by
02.02(b)(4) toidentify NCSIimts and controls for the
sel ected area, and then confirmng that the NCS limts
and controls are i nplenmented and mai ntai ned by all the
managenent functions of organi zati ons, use of procedures,
postings, training, inspection, audits, configuration
control, nmintenance, etc.

b. Requi r enent s

1.

88020

Ceneral Plant Tour. During each inspection, tour each
maj or pl ant operating area (e. g., yards and war ehouses,
| aborat ori es, chem cal production, ceram c producti on,
assenbl y, shi ppi ng, scrap processi ng, and wast e handl i ng)
to nmoni tor plant operations onall shifts and to nonitor
non-routine operations. Confirmthat:

a. by observations, docunent review, and di scussi ons,
manager s, supervisors, and operators are perform ng
duti es as described inwitten procedures, and t hat
SNM | abel i ng and area postings identify SNMIimts
on controlled paraneters.

b. fixed neutron poisons are present in the
configuration specifiedinthe operating procedure.

C. access to SNM areas is controll ed.

d. generic |lessons learned from events at other SNM
facilities have beeninplenentedinall plant areas.

e. operators are follow ng operating procedures.

f. inventory records (logs and container |abels) are
consistent with posted limts.

g. containers, transfer carts, and storage racks are
| abel ed and do not exceed posted limts.

h. operators are controllingtheinadvertent buil dup of
SNMi n gl ove boxes and ot her confi nenent equi pnent.

Observe:

a. that other radiation safety devices (e.g., filter
bank pressure gages, flow nmeters, etc.) are
operative and within specified safe range.

b. the condition of air sanpling equi pnent, personnel
noni tori ng equi prment , protective cl ot hi ng,
respiratory equi pment, w ndow stops on fune hoods,
and ventilation equi pnment for air flow

c. housekeeping for stored conbustibles such as
sol vents and paints and refuse areas containing
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rags, paper, or other conbustibles in production
areas within the Prefire Plan where water is not
permtted for firefighting.

d. storage of toxic materials for proper storage.

e. energency egress routes that may be bl ocked by
storage of materials.

| npl enent ati on of Established Safety Anal yses/ Observe
Operati ons. During each inspection, for the safety
anal yses identified for reviewin 02.02(b)(4), confirmby
ext ended observati ons, di scussions, and docunment revi ew
t hat managenent functions (establishment of witten
procedures, training, i nspections, naintenance, etc.) and
pl ant activities are bei ng conduct ed as describedin, or
i n support of, the requirenments in the safety anal yses
and the license or certificate. This confirmation effort
i ncl udes t he physi cal presence of safety control systens
as described in the safety analyses; the as-built
i nspection docunent ati on by t he regul at ee; control of the
process environnment; establishment of procedures for
oper ati ons, mai ntenance and surveill ance; postings and
SNMcont ai ner | abel i ng; training of staff; and provi sions
for inspections and audits.

ldentified Issues. During each inspection, for issues
identifiedbythe Headquarters Staff, pursue resol ution
of the issue as requested.

02.04 Configuration Control Programfor Nuclear Criticality Safety

a. Objectives

1.

Confirmthat docunments defining system configuration,
oper ati on, and mai nt enance are mai nt ai ned and accessi bl e.

Confirm that NCS evaluations are included in the
configuration control system

Confirmthat NCSF staff provides guidance for process
desi gn, operating procedure devel opnent, and operat or
training.

b. Requi r enent s

1.

Program Confirm that supervisors review active
operating procedures at | east every two years. Confirm
that the novenment of SNMis controlled by procedure.

Nuclear Criticality Safety Evaluations. [Headquarters
Staff responsibility]

Mai nt enance, Calibration, and Surveillance of Safety
Systens. During each i nspection, for each fissile unit
operation selected for reviewin 02.02(b) (4), confirmby
observati on, discussion, and docunent review that the
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mai nt enance programi ncl udes t he schedul es for preventive
mai nt enance, calibration, and periodic surveillance as
required by the reliability analysis section of the
saf ety evaluation. Confirmthat replacenent parts for
safety controls systens are controlled and have been
approved for use in the safety anal yses.

4. Procedures. During each inspection, for each safety

evaluation reviewed in 02.02(b)(4), confirm by
observation, discussion, and document review that the
operating procedures contain the NCS Ilimts for

control | ed paranmeters, prescribe the presence of all NCS
control systenms, and identify the requirenments for
reliable operation of active safety control systens.
Confirmthat, as appropriate, mai ntenance, calibrati on,
and surveillance procedures are in place. Confirmthat
NCS training, inspection, and audit requirenments have
been docunmented and are in effect.

5. Configuration Control Change Procedure. Duri ng each
i nspection, confirm that the procedure has not been
changed si nce the |l ast i nspection. |f changed, confirm
t hat t he procedure change does not adversely af fect NCS.

6. Configuration Control Training. Each year, confirmby
di scussi on, observation, and docunent review that
per f or mance- based trai ning for the configurati on control
programhas been provided to all enployees. Confirmby
di scussion with selected managers, supervisors, and
operators that the training has been effective.

02.05 Nuclear Criticality Safety Change Control

a. Objectives

1. Confirmthat change control procedures are inplenmented.

2. Confirm that changes potentially affecting NCS are
identified, reviewed, and eval uat ed.

b. Requi r enent s

1. Docunentation. [Headquarters Staff responsibility].

2. Confirmation. During eachinspection, for changes noted
during the plant tour, confirmthat NCS anal yses have
been establ i shed for the changed process. Confirmthat
operations arerevi ewed at | east annual ly to ensure t hat
procedures are followed and that process conditions
af fecting NCS are not changed.

02.06 Operating Procedures

a. Objectives
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Confirm that witten procedures, i ncluding NCS
consi derations, exist and are accessible to operators.

Confirmthat operating procedures are up-to-date and t hat
operators are trained in their use.

b. Requi r enent s

1.

Nuclear Criticality Safety Limts and Controls. During
each i nspection, confirmby observation, di scussion, and
docurment reviewthat limts for controll ed paraneters and
NCS controls (or control systens) identified in the NCS
anal yses selected in 02.02(b)(4) arecontainedinwitten
operating procedures.

Nuclear Criticality Safety Participationin Establishnent
of Procedures. During each inspection, confirm by
observation, discussion, and docunent review that
oper ati ng procedures revi ewed by the i nspect or duringthe
i nspection have been reviewed by NCS to ensure that
limts for <controlled parameters and NCS control
requi renments have been correctly transcribed. Confirm
t hat operati ons personnel participatedinthe devel opnent
of operating procedures.

Docunent Control of Operating Procedures. Each year
confirmby observati on, di scussion, and docunent revi ew
t hat a docunent control systemis being inplenmented to
withdraw old procedures and to install current
pr ocedur es.

Operators Trained in Operating Procedures. Each year,
confirm by observation, di scussi on, and direct
observati on that operators and supervi sors are trai ned in
new procedures before they are put into use. Confirm
that records of training are nmaintained.

Devi ation from Procedures. During each inspection
confirmthat deviations fromprocedures and unforeseen
process changes affecting NCS are reported to managenent,
are docunent ed, and are i nvesti gated pronptly. Confirm
that corrective actions are schedul ed and conpl et ed.

02.07 Maintenance for Nuclear Criticality Safety Control Systens

a. Objectives

1.

Confirm that procedures for regularly scheduled and
nonrouti ne mai nt enance for NCS control systens exi st and
are inplenment ed.

Confirm that maintenance changes are revi ewed for NCS
before a restart of operations.

b. REQUI REMENTS
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Schedul ed Mai ntenance and Calibration. During each
i nspection, confirmby docunent revi ew, observation, and
di scussion, for the safety analyses identified in
02.02(b)(4), that requirenments for naintenance and
cal i brati on of NCScontrol systens have been est abl i shed
per witten procedures as required by t he NCS eval uati on.
Confirm that replacenent parts are specified in the
procedure or that the NCSF has approved the new parts
before installation. Every year, confirm that the
configuration control program is wused to control
repl acenent parts.

Witten Procedures for Miintenance and Calibration.
During each inspection, confirm by docunent review,
observati on, and discussion, for the safety anal yses
identifiedin 02.02(b)(4), that witten procedures are
avai | abl e and were foll owed for the performance of the
mai nt enance and cal i brati on work on NCS control systens.
Records of the work should be on file.

Training of Mintenance Personnel. During each
i nspection, confirmby docunent review and di scussi on,
for the safety anal yses identified in 02.02(b)(4), that
per sonnel doi ng mai nt enance or cali brati on on NCS contr ol
systens are trained in the procedures before use of the
pr ocedur es.

Functi onal Testing Foll ow ng Miintenance. Each year,
confirmthat functional testingis done after naintenance
on NCS engi neered control systens.

02.08 Nuclear Criticality Safety Training

a. Objectives

1.

Confirmthat managers, supervisors, and staff are trained
i n NCS.

Confirm that all staff wth access to fissionable
mat eri al areas have appropriate initial and periodic
docunment ed training.

b. Requi r enent s

1.

88020

New Staff. Each year, confirmby di scussion, docunment
review, and direct observation that all staff having
access to SNMareas recei ve trai ning on the NCS program
t he emergency program and each individual’'s authority
and responsibility for NCS. Confirm that each SNM
handl er receives on-the-job training and is tested to
confirmthat the SNM handl er has the required skill to
conformto the witten NCS procedures for his operation
before the operator wor ks  wit hout conti nuous
surveil | ance.

Retraining by Position - Mnagers, Supervisors,
Operators. Each year, confirmby discussion, docunent
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02. 09

review, and observation that each individual receives
performance- based training (know edge and skills) to
under st and hi s or gani zati onal authority and
responsibility for nuclear criticality safety.

Training Curricula. Each year, confirmby observation
t hat the curriculumdi scusses t he NCS control paraneters
used to prevent plant criticality. Confirm that the
required responsetothecriticality alarmsignal andto
pl ant policy and procedures is discussed.

Testing and Records. Each year, confirmby observation
and docunent reviewthat testing is done to confirmthe
adequacy of the training and that records of the training
and tests are maintained.

Nuclear Criticality Safety lInspections., Audits, and

| nvesti gati ons

a. Objectives

1.

Confirmthat NCS staff inspects process operati ons and
audit performance for NCS.

Confirmthat procedural violations, equi pnent, or system
failuresrelatedto NCS are reported, revi ewed, and t hat
resol utions are tracked.

b. Requi r enent s

1.

| nspection Program Each year, confirmby observati on,
di scussion, and docunent review that the regul atee
requires every individual to report all detected
violations of NCS requirenments to area supervision.
Confirm that area managenent representatives and NCS
staff routinely inspect all areas.

Audit Program Each year, confirmthat the audit report
is forwarded t o pl ant managenent and t o appropri at e pl ant
staff. Confirmthat plant nmanagenent accepts or rejects
each audit recomendati on and that responsibility for
corrective action is assigned.

| nvesti gation Pr ogr am [ Headquarters St af f
responsi bility]

Corrective Actions. During each inspection, confirmby
observation, discussion, and docunent review that the
NCSF revi ews proposed corrective actions and that all
corrective actions are conpl eted on schedule. Confirm
that the regulatee confirnms the adequacy of the
corrective actions.
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02.10 Criticality Alarm Monitoring Systens

a.

b.

02.11

a.

b.

88020

Obj ecti ves

1.

Confirmthat a nonitoring/alarmsystemis provided for
all fissionable material areas.

Confirmthat the systemistestedtoconfirmreliability
and operability.

Requi r enent s

1.

SystemDesign. For changes to systemonly, during each
i nspection, confirm by observation, discussion, and
docunment reviewthat all systemdesign features retain
dual detector coverage for all SNMareas, that el ectronic
|l ogic requires that two detectors be in the al armnode
bef ore sounding the alarm that audio alarnms and, as
necessary due to noi se l evel s, other al arns are avail abl e
and operational in all areas that could be affected by a
criticality, that systemsurveillance is providedto warn
of detector failure, and t hat secondary energency power
is provided.

System Sensitivity. Each year, confirmthat access to
t he al armset pointsiscontrolledto prevent i nadvertent
nodi fi cation of the set points.

System Testing. Each year, confirm by observation

di scussi on, and docunment review that the system is
designed to permt conponent and system operability
testing periodically and after mai ntenance. Confirmt hat
mai nt enance and testing of the entire alarmsystemare
done and that such tests are announced.

Nucl ear Criticality Safety Energency Response

bj ecti ves

1.

Confirm that procedures are provided for response to
criticality events.

Confirmthat staff is trained in procedures and that
periodic drills are perfornmed.

Confirm that NCS precautions for firefighting are in
pl ace and reasonabl e.

Requi r enent s

1.
2.

Energency Plan. [Headquarters Staff responsibility]

Ener gency Procedures. Each year, confirmthat emergency
pr ocedur es have not been changed substantively. Confirm
t hat NCS precautions for firefighting areincludedinthe
ener gency procedures. Confirmthat the on- and off-site
ener gency response personnel, including fire response
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personnel, are provided with guidance and adequately
trained on fighting fires in fuel handling areas.
Confirmthat for areasinwhichfirefightingrestrictions
exi st because of criticality safety concerns, appropriate
postings are in placethat clearly and conci sely portray
such restrictions.

3. Controlled Evacuati on of Personnel. Each year, confirm
by docunment review, observation, and discussion wth
mul ti pl e enpl oyees and contractor staff that evacuati on
procedures are established and have been made known to
al | enpl oyees and contractor staff in areas that coul d be
affected by radiation from a nuclear criticality.
Confirmthat all tests and drills are announced before
the drills and/or tests. |If any shutdown procedure is
necessary, confirmthat the procedureis in place and can
be done pronptly as the person | eaves the area.

4. Accounting of Personnel. Each vyear, confirm by
observation, discussion, and docunent review that
accounting of personnel is to be acconplished pronptly
after evacuation so that personnel rescue efforts and
medi cal treatnment can be considered if necessary.

5. Controlled Reentry. Each year, confirmby observati on,
di scussion, and docunent review that reentry 1is
controll ed by witten procedures and t hat equi pment such
as radi os and radi ati on detecti on devi ces are avail abl e
for the reentry team Confirm that the criticality
al arms can and wi || be sil enced at an external plant area
beforereentry and that a control center is avail able for
personnel accounting and for reentry.

6. Testing of Monitor AlarmSystem Each year, confirmby
observati on, discussion, and document review that the
nmoni tor al armsystemis tested periodically by el ectronic
signal and by radi ati on sources. Confirmthat at regul ar
intervals, the system is tested as a unit, i.e.,
detectors, logic control system and alarns. Confirm
that the systemis tested for operability imediately
after mai ntenance is done.

7. Drills. Each year, confirmby observation, discussion,
and docunent review that all enployees and contractor
staff are involvedin announced periodicdrills (at | east
annual ly) to evacuate the area to designated assenbly
areas. Confirmthat designated reentry teans participate
in periodic training reentry drills. Confirmthat the

alarm is sounded periodically for enpl oyee
famliarizationwith the alarns and to confirmthat the
al arms can be heard in all |ocations.

88020-03 | NSPECTI ON GUI DANCE
03. 00 Backaround
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Possession, use, and handling of special nuclear materi al
(SNM at fuel cycle facilities are regul ated under 10 CFR
Part 70. Specific discussion of regul atee requirenments
related toinspectionare providedin 10 CFR 70.55, i ncl udi ng
a requirement for NRC staff to have i medi ate, unfettered
access to the facility always and access to records upon
reasonabl e notice. The provisions of 10 CFR 70.24 require
installation and use of a criticality event nonitoring
system Other requirenents for NCS are found in the SNM
license or certificate.

The ANSI/ANS-8 standards help to define a mnimlly
accept abl e NCS program NRCregul atory gui des have endor sed
these standards in alimted way. The inspectors should be
famliar with the standards and guides and wth the
contributing causes for, and | essons | earned from nucl ear

criticality accidents. The inspection program utilizes
gui dance in the standards and the | essons | earned to focus
the inspection effort. If the inspector cannot confirm

programel enents in this inspection program the regul atee
has a program defi ciency.

The inspection procedures are organized according to the
elements required for a regulatee’' s NCS program The
el ements address the follow ng functions: nmnanagenent and
adm ni stration; NCS eval uati ons; change control; operating
and mai nt enance procedures; training, inspections, audits,
and investigations; criticality alarms; and enmergency
response.

Ef fici ent use of NRC staff and regul at ee resources i s based
on di vi si on of responsibilities between NRC headquarters and
region staff. Verification of the regul atees' programmtic
aspects of the NCS programfor new or changed processes is
the responsibility of the headquarters staff. In particular,
revi ew of the adequacy of a regul atee’ s new NCS eval uati ons
and the adequacy of identified NCS |[imts for controlled
paranmeters and control systens in these new evaluations is
the responsibility of the headquarters staff. Confirnmation
of managenment functions to maintain inplenmentation of NCS
limts and controls for existing processes is the region
staff’s responsibility. NCSreviews conductedinthelicense
or certificate renewal process establish a safety baseline
and subsequent region staff inspections are focused on
mai nt ai ni ng the NCS program approved by the | ast renewal.
Headquarters staff reviews are anticipated on a biannual
basis while region inspections are expected to be on a
quarterly interval

The major portion of the inspector’s tinme for any routine
inspection will be spent confirm ng the adequacy of the
regul atee’ s NCS program by taking a vertical slice | ook at
t he programin one plant area. This will be acconpli shed by
sel ecting a pl ant process area, revi ewi ng t he NCS eval uati ons
as required by 02.02(b)(4) to identify NCS |limts and
controls for the sel ected area, and then confirm ng that the
NCSlimts and control s are i npl enent ed and nai nt ai ned by al |
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t he managenent functions of organi zati ons, use of procedures,
training, inspection, audits, configuration control, etc.
The plant areas selected for the vertical slice should be
rotated during subsequent inspections.

e. Verify, as usedinthe headquarters i nspection procedure, is
the process by which the technical and adm nistrative
conponents of the regulatee’s NCS program are exam ned to
confirmthat the NCS programis adequate to control the risk
of criticality. The process includes exam nation of the new
NCS eval uations, including the basic assunptions and the
proper application of the cal cul ati onal methods, to confirm
that the NCSlimts for controll ed paraneters and NCS cont r ol
systens are an adequate technical basis. The process also
i ncludes exam nation of the adequacy of the nanagenent
practices to inplenment the NCS limts for controlled
paranmeters and control systens for the new or changed
processes, which constitute the adm ni strative conponent of
the NCS program Finally, the process includes assessnent of
attitude of the operations staff that shoul d have a sense of
ownership for the NCS program and should denonstrate
vigilance for the rigor of the NCS program Verification
occurs when all three conponents are exam ned and found
adequate to assure NCS.

f. Confirm as used inthis procedure, is the process by which
t he adm ni strati ve conponents of the regul atee’ s NCS program
are exam ned to determ ne t hat t he NCS programi s adequate to
control the risk of criticality for processes that are not
subj ect to recent change (and not inspected by HQ. The
process includes examnation of the established NCS
evaluations to identify the NCS limts for controlled
paranmeters and NCS control systens. The process also
i ncludes exam nation of the adequacy of the nanagenent
practices to inplenent the NCS Iimts and control systens
that constitute the adm nistrative conponent of the NCS
program Finally, the process includes assessnment of
attitude of the operations staff that shoul d have a sense of
ownership for the NCS program and should denonstrate
vigilance for the rigor of the NCS program Confirnmation
occurs when all three conponents are exanm ned and found
adequate to assure NCS.

g. The following definitions apply to terns used in this
pr ocedur e.

saf e geonetry system- a system whose di nensi ons and shape
are such that a nuclear criticality event can not occur for
any conbi nati on of val ues of systemparaneters i ncl udi ng not
l[imted to noderation; reflection, or nuclide nmass,
concentration, or enrichnment.

favorabl e geonetry system - a system whose di nensi ons and
shape are such that a nuclear criticality event can not occur
for any conbination of values of system paraneters if the
val ues of a subset of the paraneters are maintained within
specified limts.
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contingency - a change or failure of process equipnent,
measur enent, or control systens; inadvertent human acti on;
change in anbient conditions; or natural events which are
consi dered unlikely.

acci dent pathway - a unique set of events, sequential or
parall el innature, which couldleadto anuclear criticality
event .

Several subsections of the inspection requirenents have
headi ngs wi t hout any requirenments. Thisistolet inspectors
knowt hat a necessary portion of the regul atee’s NCS program
is to be inspected by the headquarters staff.

The det ai | ed gui dance present ed bel ow addresses t he program
el ements introduced above.

Managenent and Admi nistrative Practices for Nuclear
Criticality Safety

Pl ant Policy for Nuclear Criticality Safety

Pl ant policy shoul d express the i nportance of plant safety,
including nuclear criticality safety, in relation to
production activities, i.e., the safety basis should be as
I nportant as production. The policy should enpower each
enpl oyee t o questi on t he adequacy of safety requirenents and
shoul d prohi bit operati ons when safety questions cannot be

i mmedi ately resolved. Furthernore, each individual,
regardl ess of position, isultimtely responsible for NCSin
his or her own work area. |f any changes are made to the

pl ant policy, the inspector should confirmthat the changes
do not di m ni sh personal or organi zati onal responsibility for
NCS.

Pl ant Manager’'s Responsibility for Nuclear Criticality Safety

The plant manager is expected to denonstrate overall
responsi bility for an NCS programfor operati ons by show ng
continued interest in the program The responsibility for
establishing practices carrying out the NCS requirenents
shoul d be del egated t hrough i nstructi ons and procedures. The
pl ant manager i s al so expected to nonitor the NCS programby
operational reviews and for periodic i ndependent revi ews of
t he NCS organi zation.

Oper ati ons Managers’ Responsibilities for Nuclear Criticality
Saf ety

Oper ati ons managers are expected to i npl ement (take ownership
of) NCS responsibilities by ensuring that appropriate
trainingis providedto staff under their supervision, and by
nmonitoring the activities under their control that affect
nuclear criticality safety. Oher actions should include
assuring availability of NCSlimtsinwitten procedures for
al | operations, controllingfacility and process changes vi a
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the configuration control method, and making direct
observati ons of on-the-floor NCS conditions.

Operations Supervisors’ Responsibilities for Nucl ear
Criticality Safety

Each supervi sor i s expectedto be know edgeabl e about NCS f or
operations under his control, and to provide adequate NCS
training for personnel under his supervision such that they
woul d be expected to follow procedures. Further, the
supervisor is expected to maintain records of training
activities, to ensure conpliance with operating procedures
containing NCS Ilimts and control systens, and to require
conformance wi t h good safety practices i ncl udi ng unanbi guous
identification of fissile materials and good housekeepi ng.

Nuclear Criticality Safety Function's Responsibilities

The Nuclear Criticality Safety Function is expected to:
revi ewchanges t o operati ng procedures; naintainfamliarity
with all operations within the facility requiring NCS
controls; conduct or participateininspections and audits of
criticality safety practices; exam ne reports of procedural
vi ol ati ons and ot her defi ci enci es for possi bl e i nprovenent of
safety practices; and report their findings to plant
managenent . These activities should be influenced by
priorities established by operations, but should not be
controll ed by operations.

Support Functi on Managenent Responsibilities for Nucl ear
Criticality Safety

Support function rmanagers should <carry out their
responsibility for NCS in a manner simlar to operations
managenent. The authorities and responsibilities should be
conveyed to individuals in each manager's organi zation in
written documents and in training programns.

Managenent | nvol venent in Providing Witten Admi ni strative
and Operating Procedures

Requi renment s shoul d be establ i shed for devel opi ng, approvi ng,
and updating adm nistrative and operating procedures for
activitiesinvolving NCS. Biennial reviewof procedures for
operati ons should be perforned.

Nuclear Criticality Safety Training

Managenent is to provide training on NCS|imts and control
systens, as well as requiring that personnel have an
under st andi ng of procedures they woul d be expected to fol |l ow.
Records of training activities and verification of personnel
under st andi ng nust be nmai nt ai ned at | east for the duration of
the license or certificate.

Nuclear Criticality Safety Advisory Comm ttee

| ssue Dat e: 12/ 20/ 96 - 17 - 88020




03. 02

88020

An advisory group should assess the adequacy and
effecti veness of the NCS programfor the plant manager. The
assessnent shoul d i ncl ude a systemati ¢ exam nati on and shoul d
be distinct fromroutine audits. The assessnment shoul d be
conducted by a team with nulti-disciplined personnel
possessi ng t he experti se necessary for proper reviewof the
prograns.

Nuclear Criticality Safety Function

Adni ni strati ve Procedures

Specific authorities, responsibilities, and duties shoul d be
definedinwitten adm nistrative procedures approved by t he
NCSF manager. Procedures shoul d be used f or NCS eval uati ons,
i nspections, audits, and procedure review.

Qualification of Staff

The NCS staff that perforned NCS functions reviewed during
this inspection should have docunented qualifications that
met regul atee requirenents at thetinme that the function was
perfor nmed.

Val i dati on of Met hods

The regul at ee shoul d have reference to a validation report
for every comput ati onal nmethod used in all NCS eval uati ons.
The i nspector should confirmthe existence of such reports
for eval uations reviewed per 02.02(b)(4).

Revi ew of Nucl ear Criticality Saf ety
Eval uati ons/ldentification of Contingencies

For the NCS eval uations revi ewed per 02.02(b)(4), each NCS
eval uationis expectedto haveacriticality analysis for all
normal and abnormal conditions. NCS|imts for controlled
paranmet ers and control systens for each condition shoul d be
identified. In this context, storage and packagi ng of SNM
are considered to be steps in the process. Descriptions of
process equi pnent configurations should be in operating
procedures. The inspector shouldidentify all NCSIlimts and
controls and, during the course of the inspection, confirm
that all limts and controls are in operating procedures
whi ch are being foll owed.

Not e: O der NCS eval uati ons may not neet current standards.
| f the basic information, (i.e., controll ed paraneters, NCS
limts, and NCS control systens) is not available, the
regul at ee shoul d have a schedul e to reconstitute the safety
basis. This should be called to HQ s attention

Provi si on for Doubl e Contingency

The accident scenarios identified in the NCS eval uation
should require that two or nore unlikely, concurrent, and
i ndependent changes i n process conditions are required before
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acriticality could occur (double contingency). No single
failure will result in a criticality accident. Passi ve,
active engineered, or admnistrative controls applied to
ensur e confornmance to t he doubl e conti ngency princi pl e should
be identified. Passive controls are favored over active
controls and use of admnistrative controls should be
justified in witing. For the evaluations identified in
02.02(b)(4), the inspector should be able to identify at
| east two controls for each pathway. In the course of the
i nspection, theinspector should confirmthat thelimts and
controls are in operating procedures that are followed.

| ndependent Revi ews of Nuclear Criticality Saf ety Eval uati ons

| ndependent reviewof eachcriticality evaluationis required
bef or e approval of the proposed process change. The revi ewer
and t he revi ewconsi derati ons shoul d be docunent ed as part of
t he eval uati on. The docunentati on for the safety eval uati on
shoul d showthat the NCSlimts on control |l ed paraneters and
the requirenents for NCS control systens have been di scussed
with operations managenent and that operations managenment
acceptsthelimts and controls. For the safety eval uations
revi ewed per 02.02(b)(4), the inspector should confirmthat
thelicenseor certificate perfornmedthese actions as part of
t he process of approving the existing process.

Safety Criteria

NCS eval uati ons are expected to provi de assurance that the
entire process is subcritical under both nornmal and abnor mal
operating conditions prior to start-up of the process. The
eval uati on shoul d denonstrate that margi ns of safety satisfy
pl ant requirenments which were established by the NCSF and
were approved by the plant manager. The inspector should
confirm for the evaluation reviewed in 02.02(b)(4), that
saf ety mar gi ns wer e appl i ed as requi red by pl ant docunents on
NCS.

Pl ant Activities

General Plant Tour

The purpose of the general tour is to confirmthat plant
operations are in accord with configuration control
requi rements during all phases of operation. Because of the
nat ure of accidents, unusual operations should be observed
with great diligence. The operations staff's know edge of
normal conditions, conformance with the operati ng procedure,
and response to mal operati on shoul d be confirnmed duringthis
phase. Discussions with the operating crews can be used to
confirmthat training has been conducted and is effective.
The inspector nust be constantly recalling contributing
causes and | essons | earned fromcriticality accidents during
t hi s phase of the inspection. The inspector's judgnent that
operations are conducted safely is key to an adequate
i nspecti on program
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| npl enentation of Established Safety Analyses/ Observe
Oper ati ons

Revi ew of t he saf ety anal yses sel ected in 02.02(b)(4) should
have i denti fi ed managenent functi ons, equi pnment conditi ons,
NCS Iimts on controlled parameters and NCS controls, and
support staff activities whichcontributeto safe operati on.
In-the-fieldverification of therequirenents of these safety
anal yses is the focus of this inspection procedure.

Exam nati on of equi pnent and facilities should confirmthat
limts and controls identifiedinthe safety eval uation are
i n exi stence and are bei ng used. Operating procedures shoul d
be reviewed to confirm that NCS limts on controlled
paranmeters and NCS control systenms are contained in the
procedures. Observation of, and di scussions with operators
shoul d confirmthat operators know and understand process
conditions, NCS limts on controlled parameters and NCS
controls, and have the skill to follow the procedures.
Revi ew and observation of nmaintenance, calibration, and
surveillance activities should confirmthat these activities
are performed on schedul e and neet functional requirenents.
Di scussions with area operati ons nanagenent and t he NCS st af f
shoul d confirmthat corrective actions have been taken in
response to i nspection and audit findings. The inspection
shoul d confirmthat unrevi ewed changes i n process condi tions,
NCS Iimts and controls, and procedures have not occurred.

Most i nmportant, using | essons | earned frompast accidents,
confirmthat the selected area is safe.

Configuration Control Programfor Nuclear Criticality Safety

Pr ogr am

The i nspector should confirmthat docunents revi ewed during
t he i nspection, especially thosereviewedinconjunctionwth
the inspection requirenents associated with the NCS
evaluations identifiedin02.02(b)(4), are controll ed by the
program

Nuclear Criticality Safety Eval uati ons [ Headquarters Staff
responsi bility]

Mai nt enance, Calibration, and Surveillance of Nucl ear
Criticality Safety Control Systens

The i nspector shoul d confirmthat mai ntenance and cal i brati on
schedules are available for the NCS control systens,
especially those reviewed in conjunctionw ththe inspection
requi renents associ ated with the NCS eval uati ons i dentified
in 02.02(b)(4), and are controlled by the program

Pr ocedur es
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For the inspection requirenments associated with the NCS
eval uations identifiedin 02.02(b)(4), operating procedure
should be based on information mintained in the
configuration control systemand shoul d be mai ntainedinthe
system The procedures shoul d contai n step-by-step acti ons,
identify NCSlimts and controls, necessary conditions for
start-up and operati on, and speci al war ni ngs about hazar dous
situations. Maintenance and calibration procedures shoul d
provi de det ai | ed mai nt enance and surveill ance requirenents,
i ncl udi ng | ockout requi renents and post mai nt enance checks to
return the controls to service. Provi sions for record
keepi ng should be within the procedure.

e. Configuration Control Change Procedure

The change procedure is intended to guide the regul atee's
staff ininitiation of all change processes; devel opnment,
revision, and mai ntenance of docunent s; and the
identification of managenent functions (retraining,
mai nt enance, audits, etc.) required to be perforned as part
of the change process. Only changes need to be revi ewed.

f. Configuration Control Training

Facility staff should be trained to use the configuration
control systemto enhance safety, toinpl ement change, andto
be responsi bl e for conformance to the configuration control
system This ranges fromconplying w th operating procedures
to the nore conpl ex change control process.

03.05 Nuclear Criticality Safety Change Control

a. Docunentation [Headquarters Staff responsibility]

b. Confirmati on

Thi s i nspecti on procedure confirnms for changes since the | ast
headquarters and regi on inspection that the change contr ol
procedur e has been fol | owed and docunented. It is expected
that the tracking record is conplete and that anal yses and
docunments prepared in the change process are conpl ete and
avai l able within the configuration control system

03. 06 Operating Procedures

When NCS i s pertinent, operations are expected to be governed by
written procedures. All persons participatinginthese operations
should understand and be famliar with the procedures. The
procedures should specify all parameters they are intended to
control. The procedures should be organized and presented for
conveni ent use by operators and should be free of extraneous
mat er i al

The contents shoul d i ncl ude process operating limts, sequence of
steps to be taken under upset conditions, safety systens and
functions, precautions, and warnings. The procedures shoul d
address all aspects of operation including startup, tenporary
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operation, and shutdown. Instructions and criteria for shutdown
and actions to be taken during abnormal operations should be
specified, including the limts selected for a commtnent to
action. Requirenents shoul d be docunent ed f or neasurenent control .
Measur ement techni ques enpl oyed should be identified and the
techni cal basis for their validity provided. If noderation control
i s used, requirenments shoul d be docunent ed f or noderati on contr ol
within an Enmergency Plan and a Prefire Pl an.

a. Nuclear Criticality Safety Limts and Controls

Approved witten operating procedures, postings, and | abel i ng
of containers are expected to effectively enhance
i mpl emrentation of the NCSIimts on controll ed paraneters and
control systens specified in the NCS eval uations. For the
activities reviewed in coordinationw th the evaluations in
02.02(b)(4), the written procedures should clearly specify
and uni quely highlight the paraneters, limts, and actions
necessary to provide criticality safety as specified in the
NCS eval uati on.

b. Nucl ear Criticality Safety Participationin Establishnent of
Pr ocedur es

For procedures devel oped to inplement the NCS limts and
controls identified in NCS evaluations in 02.02(b)(4),
oper ati ons supervi sors and operators should participate in
this process in order to ensure that the steps inportant to
criticality safety can be effectively inplenmented. All new
and revised procedures that inmpact NCS are expected to be
reviewed by the NCS staff.

C. Docunent Control of Operating Procedures

A program should be in place to specify the nethods and
practices for devel opnment, revision, review, approval, and
i npl ementati on of witten procedures for plant operations,
mai nt enance, and surveillance. The programshoul d incl ude
the periodic reviews to ensure continued applicability and
adequacy of procedures and the responsibilities for updating
pr ocedur es. Procedures reviewed in conjunction with the
saf ety eval uations in 02.02(b)(4), should be confirnmed to be
inthe docunent control systemand t hat t he docunent contr ol
systemi s wor ki ng. Adequacy of the programi s a Headquarters
review function.

d. Operators Trained in Operating Procedures

In conjunction with the safety evaluations identified for
review in 02.02(b)(4), the inspector should confirmthat
operators are adequately trainedon all criticality-safety-
rel ated procedures. Supervisors are expected to provide
training and require that personnel under their supervision
have an under st andi ng of t he expected procedures and safety
consi derations so as performtheir functions w thout undue
risk. Records of training activities and verification of
operators’ skills are expected to be maintai ned.
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e. Devi ati ons From Procedures

The regul atee shoul d require that deviations fromoperating
procedur es and unf oreseen alterations in process conditions
that affect NCS be docunented, reported to managenent, and
i nvestigated pronptly. Action should be taken to prevent a
recurrence. These requirenments should be docunented. The
i nspector should confirminplenmentation of this procedure.

03.07 Maintenance for Nuclear Criticality Safety Control Systens

a. Schedul ed Mai nt enance and Cali bration

The plant i s expected to have a nai ntenance and cal i bration
program for all of the NCS control systens that are
identified in the criticality safety evaluations. These
systenms could be instrunmentation, such as tenperature and
| evel nonitors, or physical systens such as barriers,
constraints, neutron absorbers, etc. For these systens, NCS
depends on conti nued mai nt enance and/ or surveillance of the
systens and cal i bration of the instrunentation. The safety
anal yses should identify the maintenance and cali bration
requi renents for these systens. A systemshould include a
scheduling and tracking system so that operations and
managenent personnel wll know what maintenance and
calibrationactivities are planned and track those t hat have
been performed. Records should be avail able that identify
when mai nt enance and cal i bration actions were perfornmed on
the criticality safety systens. These records would be
expectedtoidentify the personnel performngthe activities.

Si nce NCS depends on t hese safety systens, all changes tothe
systenms nust be carefully considered to avoi d unanti ci pat ed
consequences. This includes sinple replacenent of parts or

"i nprovenents.” In some cases, specific materials or

geonetries involved in the systemare inportant to NCS but

t hese features nmay not be obvi ous t o mai nt enance personnel .

Probl ens have arisen in the past with use of unauthorized
repl acenent parts that served the purpose, but reduced the
criticality safety margin afforded by the original design.

Al | owabl e replacenment parts should be docunented in
procedures (preferably the maintenance procedure for the
safety system). All other changes to the safety system

i ncl udi ng use of non-aut hori zed replacenent parts, shoul d be
approved by the NCS manager prior to installation. A
configuration control systemshould be in place to control

t hese repl acenent parts.

b. Witten Procedures for Mintenance and Calibration

Witten procedures should be avail able for perform ng all
mai nt enance, calibration, and surveillance requirenents for
the NCS control systenms identifiedinthecriticality safety
eval uations. There should be records to confirmthat the
wor k was perforned.

C. Trai ni ng of Mi nt enance Personnel
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A training program should be in place for the personnel
perform ng mai ntenance or calibration procedures on NCS
control systens identified in the criticality safety
anal yses. This programshoul d provi de reasonabl e assurance
that the procedures can be performed as specified. The
programshoul d al so identify if and when refresher training
I's required and provide for maintenance of records of the
original and refresher training. Trainingrecords should be
readily available to the managers nmaki ng mai nt enance and
cal i bration assignnents.

Nuclear Criticality Safety Training

New St af f

A training programshould be in place that ensures that all
staff havi ng unescorted access to SNMar eas recei ve training
in the NCS program the emergency program and in each
individual's authority and responsibility for NCS. I n
addi tion, the training programshoul d ensure that each SNM
handl er receives on-the-jobtrainingandistestedtoconfirm
t hat t he SNMhandl er has the required skill to conformto the
written procedures for his/her operation. Witten records of
this training should be readily available to and used by
oper ati ons, mai nt enance, and support functi on managers maki ng
wor k assignments in SNMareas. The NCS staff shoul d assi st
i nthe devel opnent and approval of the training program and
to assist in training if requested.

Retraining by Position - Managers., Supervisors, Operators

The traini ng programshoul d al so ensure that each i ndi vi dual
within the organization, including nanagers, technical
supervisors, and operators, receives performance-based
training (knowl edge and skills) to understand his
organi zati onal authority and responsibility for nuclear
criticality safety. Each individual at the plant i s expected
to understand his or her role and responsibility for
criticality safety.

Training Curricula

The criticality safety training curriculumfor all staff
having access to SNM areas is expected to contain:

. A description of NCS control paranmeters used in the NCS
program

. A di scussion of therequiredresponsetothecriticality
al armsignal, to pl ant policy, and to energency response
pr ocedur es.

The NCStraining programi s expected to be performnce-based,
with the degree of training proportional to the position of
responsi bility.

Testi ng and Records
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The nuclear criticality safety training programis expected
torequire testing to confirmthe adequacy of the training
and | evel of knowl edge of the staff havi ng unescorted access
to the SNMareas. Records, includingthe grades and testing
dat es, are expected to be maintained for all personnel. The
training status of personnel shoul d be readily avail abl e and
used to authorize unescorted access to the SNM ar eas.

03.09 Nuclear Criticality Safety lInspections, Audits, and
| nvesti gati ons

a.

| nspecti on Program

The regul atee i s expected t o have an i nspecti on and reporting
program t hat ensures that nonconformance with criticality
safety requirenments is pronptly identified and corrected by
area supervision. The program should require every
i ndi vidual toreport all suspected nonconformance of witten
NCS requi renment s and procedures. This self reporting should
be strongly encouraged and shoul d be "penalty free" to t hose
reporting to encourage personnel to report m stakes.

The sel f-inspection programis al so expected to require that
area managenment representatives and NCS staff routinely
inspect all areas with SNM Operations shoul d be revi ewed
frequently (at | east annually) to ascertain that procedures
are being foll owed and t hat process conditi ons have not been
altered so as to affect the NCS eval uati on.

The sel f-inspection programi s al so expected to require that
corrective actions be performed in a reasoned, controll ed
manner by written instructions reviewed by NCSF.

Audit Program

The regul atee i s expected to have an audit programto assess
t he adequacy of the NCS program at |east annually. This
audit program should be a managenent responsibility. A
formal report of the audit teamshoul d be forwarded to pl ant
managenent as wel |l as to appropriate plant staff. Corrective
actions for violations of witten requirenents should be
assigned to individuals and should be schedul ed. Pl ant
managenent is expected to accept or reject each audit
recomrendati on, assignresponsibility for corrective acti on,
and schedul e and nonitor the progress of the corrective
action. These reviews shoul d be conducted, in consultation
with operating personnel, by individuals who are
know edgeabl e i n NCS and who, to the extent practicable, are
not i mredi ately responsi bl e for the operati on. These audits
should include overall criticality safety practices and
conpliance with procedures.

| nvestigation Program |[Headquarters Staff responsibility]

Corrective Actions
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Following discovery of a criticality nonconfornmance,
corrective actions should be devel oped and inplenmented to
reduce the probability of the problem reoccurring. The
regul atee is expected to have a program that tracks and
monitors the progress of the criticality safety-related
corrective actions. This programshoul d al | ow managenent to
knowt he status and schedul e of each corrective action. The
corrective actions identified should be reviewed by
managenent and the NCS staff to confirmthe adequacy of the
corrective action prior toits initiation. Prior to close
out of the action, managenment and the NCS staff shoul d
confirmthat the corrective action is adequate.

Criticality Alarm Monitoring Systens

Syst em Desi gn

Systemdesign wi |l be reviewed duringlicense or certificate
renewal and verified by headquarters i nspections. The regi on
i nspector should reviewthe systemto detect design changes
only.

System Sensitivity

Witten procedures are expected to specify alarmset points
to be used to indicate when radiation |evels exceed the
regulatory limts. The procedures should al so provide for
control of access to the alarm set points to prevent
i nadvertent nodification of the set points.

System Testi ng

The criticality accident alarm system is expected to be
desi gned to permt conponent and systemoperability testing
periodically and after maintenance. The regul atee is
expected to have procedures in place to require tests and
checks equivalent totheinitial installationtests follow ng
significant nodification or repair to the system

All tests and corrective actions should be recorded.
Mai nt enance, surveillance, and test records for the alarm
system are expected to be maintai ned.

Nucl ear Criticality Safety Energency Response

Energency Pl an. [Headquarters Staff responsibility]

Enmer gency Pr ocedures

The planned response by the regul atee staff to a nuclear
criticality accident alarmshouldto be outlinedin enmergency
response procedures approved by managenent.

Organi zations, on- and of f-site, that are expected to provi de
assi stance during energencies should be informed of
conditions that m ght be encount ered and shoul d be assi st ed
i n preparing suitabl e emergency response procedures. The on-
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and off-site enmergency response personnel, including fire
response personnel, should be provided with guidance and
adequately trainedon fightingfiresinfuel handling areas.
A Prefire Plan should be available for any facility or
process in which the threat of fire exists and criticality
due to the additi on of noderator or di sruption of materi al as
aresult of firefightingis aconcern. The procedures shoul d
include criticality safety considerations and should be
approved by the cognizant criticality safety organi zati on.
For areas inwhich firefighting restrictions exist because of
criticality safety concerns, appropriate postings should be
in place which <clearly and concisely portray such
restrictions.

Controll ed Evacuati on of Personnel

Emer gency procedures should clearly designate evacuation
routes. These routes should follow the quickest and nost
direct routes practicable. The routes should be clearly
i dentifiedand shoul d avoi d recogni zed ar eas of hi gher ri sk.
The rout es shoul d | ead personnel to preestablished assenmbly
areas or rally points for accounti ng.

These evacuati on procedures should be made known to all
enpl oyees i n areas whi ch coul d be affected by radi ati on from
a nuclear criticality. The procedures should al so make
provi sion for the evacuation of transient personnel. The
ener gency procedures should provide instructions on what
actions, such as energency shutdowns, shoul d be perforned
prior to evacuati on.

Accounti ng of Personnel

The ener gency procedur es and systens shoul d permt the pronmpt
accounting of personnel after evacuation so that personnel
rescue efforts can be considered if necessary.

Controlled Reentry

Reentry should be controlled by witten procedures and
equi pnment, such as radi os and radi ati on detecti on devi ces and
should be available for the reentry team Field survey
instrunentation used for reentry should be capable of
provi di ng adequat e war ni ng of the recurrence of acriticality
excur si on. In order to facilitate emergency response
provi si on should be made to silencethecriticality al arns at
an external plant area. Witten procedures should require
that the alarnms be silenced before reentry.

The criticality safety programshould require that reentry
and recovery fromalimt violation be governed by corrective
procedures that ensure the remaining safety margin is
acceptabl e, or not further reduced if already unaccept abl e.
The criticality safety function should reviewall recovery
pr ocedur es.

Testing of Monitor Al arm System
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The nonitor alarm system is expected to be tested
periodically either by an el ectronic signal or by radiation
sources. At regular intervals the entire systemis expected
to be tested as a unit, (i.e., detectors, logic control
systemand al arns). The warni ng systemshoul d be checked f or
failure alarmnode at | east every shift. The systemshould
be tested for operability i medi ately after mai ntenance is
perforned. Field observations should establish that the
si gnal is audi bl e above background | evel throughout all areas
to be evacuated or that other signals, such as lights or
beacons, provi de operator warning.

g. Drills
The enmergency response program should require that all
personnel in the area to be evacuated be trained in
evacuation nethods and informed of routes and assenbly
stati ons. Provi si ons should be made for evacuation of
transient personnel. All personnel should be involved in

periodic (at |l east biennial) drillstomintainfamliarity
with the emergency procedures. Designated reentry teans
should participate in periodic training reentry drills.
These drills should be announced in advance.

The al armsyst emshoul d be sounded periodically for enpl oyee
fam liarization with the alarns and to confirm that the

alarms can be heard in all locations. All personnel in
af fected areas should be notified in advance of an audi bl e
test.

88020- 04 RESOURCE ESTI MATE

An inspection performed using this inspection procedure is
estimated to require 60 hours of inspector resources. Thi s
estimate is only for the direct inspection effort and does not
i nclude preparation for and docunmentation of the inspection.
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